us Application No. 09/655,197 

are *%dhcred'' to the upper surface of the carrier substrate to ensui*e that It is clear that the 
chips are not formed or integrated into the upper surface. The marked-up version of the 
Claim Amendment is show in the Attachment submitted herewith. 



Reiectioa unxler 35 U SX. § 112 

Applicant appreciates the Examiner's withdrawal of the rejectidn of Claim 11. 

Rejection ander 35 U.S.C, § 103 ^ 

Gkims I, 4-9 and 12-13 allegedly stand rejected under 3B U.S,C. 103(a) a$ being fTl 

unpatCTtable over Ho (4,254,445) in view of Houston (US 6362,117 Bl) and Fenri ^ 

(4,326,180). In paiticular, the Examiner states that: ^ 

' "Ho - teaches a common canier, comprisi ng: a canier stibivtrate 9 having an upper ^ 

surface wherein the cornier substrate includes a plurality of slots 11 for adhering the ^ 

plurality of chips. . . HovVever, Ho fails to teach an unprocessed integrateable chip on CD 

a carrier substrate. Feixi: teaches an unprocessed integrateable chip 20 on a canier ff] 

substrate 14 . Houston teaches lithographic alignment tolerances . . Therefore, it O 

would be obvious to one having ordinary skil! in the art at the time the invention was O 

made to modify the structure of Ho with lithographic tolerance of Houston and the -< 
unprocessed integrateable circuit chip of Ferri to increase frequency''. 

Claims 1-13 

Currently, common eaniers^^jre fabricated by placing a plurality of integrated chips on 
a caraer-substrate surface with preasion placement tools. As a result, alignment: tolerances 
between the chips are dependent on the placemeni tools. This type of placement tolerance is 
inadequate in applications in which alignment of the integrated chips on the carrier substrate 
is crucial, such as printhead applications. The in:v0ntion as recited in Claims 1-13 overcomes 
this alignment problem by providing a common carrier comprising a earner substrate and a 
plurality of integrated chips disposed on the surface of the substrate and having an alignment 
with each other and the substrate within lithographic alignment tolerances. 

Ho 

Ho describes a "package which comprises a substrate 9 (Pig. 1) upon which is 
mounted an airay of mierocircuit chips 10 . . . '\ (column 2, lines 63-67), Hfo is primarily 
concemed with the peripheral area 11 about each chip and the fan-out of connection of pads 
to optimize engineering change and testing connections and, in particular, to provide a 
packaging scheme where changes can be made with minimal expense, hiaxirnum flexibility 
(column 2, lines 8-14). Ho neither teaches nor suggests any type of alignment between the 
mierocircuit chips 10. 
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Houston 

Houston relates to a technique for forming an integrated circuit ''where components of 
the iniegrated circuit are very closely spaced, and in some cases by distances which are 
sublithographic/' Houston uses the term '^component'' to refer to the iniegrated devices of an 
iniegrated circuit. In column 1, lines 49-58 Hdiislon does no teach or suggest the formation 
of a carrier substrate of integrated chips adhered on the upper surface of a carrier substrate 
and aJigned with each other and the substrate with a Hihographic alignment tolerance as 
recited in Claim 1 . Instead, Houston describes fabrication of ^'components" of an integrated 
device. In particuiar, Houston states that "there, are limitations on the capabili ty to fabricate 
component parts of an Integrated circuit which ttre very closely spaced:" and "there are 



the formation of integrated devices in an integrated process not issues relating to the 
mounting of components on a carrier substrate. 



m 
m 



mechanlGal considerations which limit the ability to achieve close alignment tolerances CD 
between ^;uceessi ve lilh^grapltic steps that are involved in the febrication of an ^ 
integratetl circuit." (emphasis added). Houston is clearly describing issues involved With < 
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Ferri 

Ferri . describes a circuit having a semiconductpr element 20. The element 20 is a Q 
doped semiconductor chip with an alloyed metal dot 30 with gold deposited on its bottom 
surface. The element is mounted/pre-joined with other circuit components (Fig. 3) and then 
is immersed into an etchant to further process the semieondueior element. Although Ferri 
states that the semiconductor element 20 is unprocessed (column 6, line 27), it clearly has . > 
been pmcessed prior to mounting. Specifically, element 20 has been 1) doped: 2) has gold 
deposited on its bottom surface; and 3) has a metal dot 30 deposited on its top surface to form 
the PN junction (column 4, line 28-30) all prior to mounting. It is qleai* that what Feni means 
by describing semiconductor element 20 as ''unprocessed" is that it has not undergone the 
etching step that is performed once element 20 is joined. Further, Feixi uulizes the term ''pre- 
join'^ to indicated that the semiconductor element 20 is joined prior to the etching step. 
Hence, Applicant respectfully submi ts that semiconductor element 20 has been preprpcessed 
prior to being mounted. 

The purpose of Ferri mounting semiconductor element 20 prior to etching element 20 is to 
minimize handling of the back diode that is created after the etching step. In particular, prior 
art back diodes ai'C formed by perfbrming the etching step prior to mounting. In this case, the 
resulting back diode had a fragile neck portion as shown in Fig. 4. Handling the back diode 
after formation of this thin neck portion was problematic. Hence, Ferri solved this problem 



3 



us Application No. 09/655,197 



by etcliing the elen^^ni 20 to form th^ fragile neck portion after it has teen mounted to 
nrinimtze problems that occurred when subsequently handiing the back diode . 

Claiiyis 1 »i3 are m^i unfiat^iitaMe in view of Ho. Ho UHtoo. and Fer rl 

As statad above, amended Claim 1 reeii^s, in partva earner substrate ■havings a upper 
surfece .arid ,a;plurality of int^^ adhered on the upper surface and aligned ^with each 

other and the substrate within a lithographic align jinent tolerance. 

Ho describes^ah-^array of processed chips but does not teach ahy.specifie-alignnient 
between ehips or^anyvniethod of fabdcatton^tb suggest a specific ahgnment tolerance; 

Hgusten . describes^ f abri:eati:on of ''eomponenis'* of an; integrated. de\aic^e. Houston .does 
not teach, or suggest liihogmphicvalfc^ toleranee ofa plurality of integrated chips 
adhered on the upper surface of a camer substrate that are aligned with each other and the 
substrate. Instead, Housion. descnbes lithographic tolerances, of- components: irt an integrated 
circoir 

■Ferri: teaalies a semieonduetor element W that is partially processed' by formiBg a gold 
layer on one side and a dor 30 on another side prior to mounting and them processed (i.e, , 
etehed) after niounting to avoid handiing of: the etched semiconductor element,. IFeiri neithen 
teaches nm suggests forming an array of chips, (kc., elements 20). Moi^ver, considering the 
eombinatioQ- of. ftem- ^and ..Ho. even if m array of elements 20 weie: :fo:rmed according to-the /' 
" processing method descri'bed by 'ferri . (i-.e., foroiin^g a pi urality of :$emicoiidtiCtor elements 20 
each haying a iayer of deposited, gold and the dot 30 and then rjftounting and etching the ; ' 
elements),, the etements 20 would not be Jithographically aligned since dots 30 would be 
termed prior to mounting and v¥Ould be aligned between elements 20 according to the 
mounting tool not according to lithographiG alignment tolerances, ;Htenc.e, the combination of 
■Ho and. .. 'ferri: teach away fix>rn. the- carrier as :reciicd in Claims 1*1.3, Bo and .Houston are not 
cornMnable since they discuss two diffei'ent tecJinologies^resultin^^ two different products:: 
chips rhounted on a substrate: (Hq I and devices, integrated withi;n a substrate .. (Houston ) . 
Consequently, since neither Ho, Houston , nor JPem teach or suggest Individ ually or in 
combination a earner substrate having an upper surface and a plurahty of integrated chips 
adhei^ed on the upper surftice and aligned with each other^a:nd the stibstrate: within a 
lithographic alignment tolerance. Claims 1-13 w^ould not have been uhpatentable. 



4 



us Application No. 09/6S5,197 

Other Rejections under 35 U,S.C> § 103(a) 

Claim 2 allegedly stands rejected under 35 U.S.G, § 103(a) as being unpatentable over 

Ho . Houston , and Ferri as applied in claim I above, and further in view of Yap (6J63,06S); 

Claim 3 allegedly stands rejected under 35 U.S.C. § 103(a) as being unpatentable over 

Ho , Houston, and Fen i as applied in claim 1 above, and further in view of Akram 

(200:i./001448SAl); 

Claim ID allegedly stands rejected under 3S U.S:C. § 103(a) as being unpatentable 
over Ho, Houston , and Ferri as applied in claim 1 and 5-1 above, and further in view of 
Bavan ei al (6,372,539 Bl); 

Claim 11 allegedly stands i^ected under 33 U,S:C. § 103(a) as being unpatentable 
over Ho v Hoaston , and Ferri as applied in claim 1 and 58-9 above, and further in view of 
lyioser et al. (4,797 J80). 

Since Claims-2, 3, 10, and 11 are all dependent on Claim 1 and since each recited, in part, a 
canier substrate having an upper surface and a plurality of , integrated chips disposed on the 
upper surface and aligned vviih each other and the substrate within a lithographic alignment 
tolerance, the same argument present above applies to the above alleged rejections of Claims 
2,3, 10 and I t, 

Accordingly, Applicants respectfully submit that the rejection under 35 U.S. C. 
§ 103(a) have been overcome by these remarks and amendments. This application is now in 
conditioo for allowance and such action is earnestly solicited. Withdrawal of all rejections is 
respectfully requested. 

Respectfully submitted, 
Alfred I-Tsung Pan 
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Susan E. Heminger 
Reg, No. 36,449 




March IS, 2003 
Hewlett-Packard Company 
Legal Department IPA 
P.O. Box 272400 
Fort Collins, CO 80527-2400 
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A1TACHMENT 

1, (Amended) A common carrier, comprising: 
a carrier substrate having an upper surface; and 

a plurality of integrated chips [disposed] adhered on the upper surface and aligned witli each 
pther and the substrate with a lithographic ahgnment tolerance. 
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